Sidedness of K+ activation of calcium transport in the reconstituted sarcoplasmic reticulum calcium pump.
Sidedness of the effect of K+ on Ca transport by the sarcoplasmic reticulum Ca pump reconstituted into soybean phospholipid vesicles was investigated. The reconstituted vesicles which sustained a high rate of Ca transport even in the absence of Ca-precipitating anions exhibited low passive permeabilities to 42K+, 86Rb+, or 45Ca2+. Evidence was presented that K+ activated the Ca pump on the external surface of the vesicles and that it was not taken up by the vesicles during the pump activity. In the presence of high externally added K+, the reconstituted vesicles preloaded with K+ exhibited a significantly higher Ca transport activity than the vesicles preloaded with Tris+ but not the ones preloaded with Li+. Ca transport by the K+-loaded vesicles was accompanied by a small amount of K+ efflux, which corresponded to about 20% of the amount of Ca+ taken up. Since the intravesicular K+ did not affect the turnover of the ADP-insensitive component (E2P) of the phosphoenzyme intermediate formed during the pump cycle, it was concluded that the intravesicular K+ stimulated the Ca pump activity indirectly by compensating the charge imbalance caused by the electrogenic Ca2+ movement. These results thus indicate that K+ activates the Ca pump only on the cytoplasmic side of the sarcoplasmic reticulum membrane, but it is not obligately transported across the membrane under conditions where K+ fully activates the Ca pump.